The current study was conducted to molecularly identify Sheep pox virus (SPPV) from recent outbreak affected sheep farms in Al-Hassa of Eastern Province of Saudi Arabia during the period between the winter and the spring, 2013. Thirty skin lesions of crusted scab samples were collected from six clinically infected SPPV sheep showing average morbidity and mortality rates of 80% and 15%, respectively. The collected samples were screened for presence of SPPV DNAs using KS-1.5/KS-1.6 and InS-1.1/InS-1.1 / -based multiplex PCR. The P32 gene of selected two positive samples was sequenced and aligned with different SPPV, GTPV and LSDV available in GenBank. The phylogenetic analysis revealed that the Sheep pox virus strain; SPPV/Al-Hassa/2013/Saudi Arabia (accession number, KF204447) clustered on SPPV clade with SPPVs from India and China. This finding elucidated that the causative agent of this recent sheep pox outbreak is SPPV.
INTRODUCTION
Sheep pox virus (SPPV) is an enveloped and doublestranded DNA virus belongs to Genus Capripoxvirus of the Family Poxviridae. It is classified in this genus and family with goatpox virus (GTPV) and lumpy skin disease virus (LSDV) (Buller et al., 2005) . SPPV is a notifiable disease, listed in group A diseases of the OIE and causes a severe and highly contagious disease (World Animal Health, 1996) . The geographical distribution of SPPV includes Central and northern Africa, the Middle East, Turkey, Central Asia, India and China (OIE, 2010) . The disease is characterized by pyrexia, rhinitis, conjunctivitis, excessive salivation, generalized multifocal necrotic lesions in the skin and internal organs including the lungs, liver and gastrointestinal tract and lymphadenopathy (Babiuk et al., 2008) . The Sheep pox disease is associated with high morbidity and mortality rates especially in young animals. The mortality rate in young animals can exceed 50% but in naïve animals can reach 100% (Bhanuprakash et al., 2006) . Capripoxviruses (CaPVs) are mainly host-specific, means that SPPV only infected sheep while GTPV only infected goats, but some recent researchers recorded that some strains of SPPV and GTPV could infect both sheep and goats (Bhanuprakash et al., 2006; Bhanuprakash et al., 2010) . Conventional serological assays could not distinguish SPPV, GTPV and LSDV due to the close antigenic and virulence relationship (Balinsky et al., 2008) .
Characterization of these viruses needs molecular techniques targeting CaPVs specific genes like P32, GPCR and RPO30 genes (Zhou et al., 2010; Yan et al., 2012) . Unfortunately, the knowledge on the current situation of Capripoxvirus infection of sheep and goats in Saudi Arabia is very scanty. The only published paper was carried out by Abu-Elzein et al., 2003 , which recoded the first isolation of a virulent field Capripoxvirus from diseased goats. The current study described an outbreak of sheep pox disease in Al-Hassa of the Eastern Province of Saudi Arabia during 2013. The causative agent was molecularly identified as SPPV by KS-1.5/KS-1.6 and InS-1.1/InS-1.1 / -based multiplex PCR and P32 gene-based sequencing and phylogenetic tree analysis.
MATERIALS AND METHODS

Clinical specimens
Thirty skin samples of crusted scab lesions were collected from six different sheep unvaccinated farms in Al-Hassa Governorate in the Eastern Province of Saudi Arabia between January and March, 2013. Samples were transferred in sterile cups to the Central Biotechnology Laboratory at the College of Veterinary Medicine and Animal Resources, King Faisal University, Saudi Arabia and stored at -80ºC until used.
Molecular detection and phylogenetic analysis of sheeppox virus in Al -Hassa of Eastern Province of Saudi Arabia
DNA extraction
Total DNA was extracted from up to 25 mg tissue samples as well as commercial live attenuated Sheep pox virus as positive control using DNeasy Blood and Tissue Kit (QIAGEN, USA). After complete lysis of the specimens by ATL buffer and proteinase K, absolute ethanol was added, then the mixture was transferred to a spin column according to manufacturer`s protocol. Purified DNAs were recovered in 150 µl AE buffer and stored at -20ºC for further testing.
Oligonucleotides Primers
The primers used in PCR assays were KS-1.5/KS-1.6 and InS-1.1/InS-1.1 / , which used in multiplex PCR for SPPV screening and B68/B69 primers that used for partial sequencing of P32 gene. These primers were analyzed by OligoAnalyzer 3.1 Integrated DNA Technologies, USA and synthesized by Metabion International AG, Germany. The complete data of primers are shown in Table 1 . 
Sequencing and construction of phylogenetic tree
A 390 bp of P32 gene (envelope protein) of some detected SPPV were amplified using B68/ B69 primers in HotStartTaq® Plus Master Mix Kit (QIAGEN, USA). The PCR master mix and thermocycling conditions were similar to that in multiplex PCR except the annealing temperature was 48 ºC. The 390 bp PCR specific band was excised from the agarose gel, purified using Montàge DNA gel extraction kit (Millipore, USA) and sequenced in an automated ABI 3730 DNA sequencer (Applied Biosystems, USA). The obtained sequence was analyzed using online BLAST server and compared with capripoxviruses sequences available in GenBank (Table 2) . A phylogenetic tree was constructed using MEGA version 5.20 software.
GenBank accession number
The obtained P32 gene sequence of one of the detected SPPV was submitted to the GenBank database with the accession number (KF204447), Sheep pox virus strain SPPV/Al-Hassa/2013/Saudi Arabia.
RESULTS AND DISCUSSION Sheeppox virus outbreak 2013
Between January and March, 2013 a Pox-like disease was observed in different sheep farms in the Eastern Province of Saudi Arabia. The infected sheep suffered from pyrexia accompanied with cutaneous papules and vesicles especially in wool-less areas of skin ( Figure. 1) . The average morbidity rate was 80%, whereas the mortality rate was 15%. Post-mortem examination of dead sheep showed no nodules in the lungs. detected viruses, the amplified products were sequenced and the entire sequence of P32 gene was analyzed. The results of sequence analysis revealed that the two amplicons were identical. One of these sequences designated Sheep poxvirus strain SPPV/AlHassa/2013/Saudi Arabia was submitted to GenBank under accession number of KF204447. BLAST program analysis showing 100% and 98%maximum homology of this nucleotide sequence of the detected SPPV with Sheep pox and goatpox P32 genes available in GenBank, respectively. Based on alignment and phylogenetic tree analysis of P32 gene, the SPPV field strain (SPPV/Al-Hassa/2013/Saudi Arabia) was clustered with different SPPV strains from China and India (Figure. 4) .
CONCLUSION
This study records the first molecular detection, identification and epidemiological investigation of SPPV in Saudi Arabia. Based on sequence and phylogenetic analysis of P32 gene, this paper elucidated genetic relationship between identified Saudi Arabia SPPV with other viruses detected in China and India. These results provide new information on the epidemiology of sheep pox in Saudi Arabia and that further investigations on the epidemiology of SPPV are required.
